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REMARKS 



The revision to the first paragraph of the Summary better reflects the scope of the 



invention. 



Upon review of the previously amended set of claims, applicant noted inclusion of certain 
notes embedded within the claims. The new set of amended claims excludes these notes. 

Because applicants made certain other changes in the amended claims, the new Set of 
claims constitute an amendment to an amendment, which is being submitted as an entirely new 
set of revised claims showing amendments from the previously examined claims (as opposed to 
revisions to the previous amendment). Revisions from the previous amendments, however, 
appear in bold type should this be of interest to the examiner. New claims 29-57 also include 
changes over the previously set of new claims, but for the sake of convenient reference 
applicants show changes in the footnotes hereof 1 



1 29. (Amended} In a onc-pulso, one-bit UWB transceiver system, a method of 

detecting transmitted information comprising: 



generating a ser)«s or lo»w-l*v<M uwb pulsics of short duration, 
modulating respective ones of said low-l^v^l l/WB puloev according to 



respective bits of information. 



bondpaao filtering the lovf-lcvel UWB pulaea to reject, out-of-band Ottiiayiuny, 
Kodlating y flK.orud representation of said low-level uwb pulses , and 
^ot^cting at o rocelvor iroopootlvj bica of information a^JOtil^ncO wXt;Ii 
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To the extent consistent with remarks of this paper, applicant adopts the previously 
submitted remarks. Many of the change are editorial in nature, some correcting errors in the 
previous set of claims. In explanation of the further amendments that appear in the new set of 
substitute claims, the "pulse shaping circuit" of claim 2 is shown as element 1 02 of Figs, t and 2. 
The "sequence of cycles" recited in claim 4 is shown as trace (d) of Fig. 5. The phrase 
"sequence of cycles" in claim 4 replaces "cycle periodicity" since the timing of pulses within a 
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42. (Amended) The method of claim 35, wherein said oscillator comprises a 
voltage-cont rolled oscillator and said [inodul ating step] method gurtheg comprises frequency- 
shifting the voltage-controlled oscillator [according to on information signal] . 

43, [Amended) The method ol claim 42, further comprising thy Stop of iruquOncy- 
hoppi nq the c&ci 1 1 ator according- to a frequency hoppincj pattern . 

50- (AiicndvU) A m«Utwi cL* cwmnun jlc"l,±rKi duly Oy trarwrcu Ltiny und deluding an 

ultra wideband pulse, c*ld method comprising: 

generating a low-level UWB pulse [that includes! utilizing an energy burst 

having a few cycles of RF energy Tof a defined carrier frequencyl to establish a 

pre dete rmined, bandwidth r 

filtftrtna the energy burst r.^ reject out-ot-bar»d emissions, 
radiating y LiiLcrud representation of uaid energy burst, 

after said radiating step, detect inn n ftit <?t daLu uosociutvd with a filtered 
representation of sold energy burst, 

51. (Amended) The method of claim 50, where \n ns&Xd [T 1.1 twriny slvp lr»cludoo wavo 
filtering said energy burat to reject out-of-band emiasionsl generating afcep Inelurt^s 
utilizing a digital signal processor to produce said low-lgrol UWB pulse . 

52. (Amended) Tin: method of claim 50, wherein said generating step includes Ton- 
off ewitchinq of] grating an oscillator to produce uald energy burst. 

53. {Amended) J'he method of claim 50, wherein waid generating step includes 
[impulse-driving a mixet which, 1 ft turn, c^il.t;vj wavftgoym adapting an output of an oscillator 
t.0 produce vnhi [energy burst] UWB pulse . 

56- l Amended) A moLhod of transmitting an ultra wideband pulse, said method 
comprising: 

generating a low-t.&ve*j. uwb puloo that includes an energy burst having a few 
cyciws o£ RF energy at a rioEinad oorriat" figequenfl y, 

wave filtering the umtrcjy burvl Lc reject out-oT-band omissions, and 
radiating a filtered representation of said energy burst. 
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signal burst need not be periodic. Use of a "digital signal processor," as now recited in claims 34 
and 5 1 is supported at page 3 1 7 line 30 through page 32, line 1 . 



In response to the Office Action mailed December 31, 2003, applicant respectfully 
request examination of the attached set of claims along with the remarks submitted March 5, 
2004. 



Respectfully submitted, 
McLNTYRE HARBIN & KING 




Lawrence Harbin, Reg. No. 27,644 
500 Ninth Street, S.E. 
Washington, DC 20003 
202.546.1 100 tel. 202.543-9230 fax 
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AMENDBNT TO AMENDMENT 
REVISED SUBSTITUTE CIAIMS 

Serial No. 09/251,297 
June 23, 2004 



1. (Currently Amended) A range measuring device 
comprising an ultra-wideband transmitter and receiver, said 
device compr is ing : 

a switched impulse generator to generate a low- 
level waveform adaptive ultra-wideband signal comprised of 
a low-level UWB energy pulse , 

a wave filter that filters said low - level ultra- 
wideband signal low-level UWB energy pulse to define a 
center frequency thereof and to produce a filtered low- 
level ultra - wid e band sig g*a4r UWB energy pulse having a given 
bandwidth and center- frequency ; 

an antenna responsive to said wave filter to 
radiate a transmitted signal representing said filtered 
low-level ultra - wideband signa l UWB energy pulse ; and 

a receiver for receiving said 1 radiated ultra— 
wideband signal that receives a representation of the 
transmitted signal reflected from an object after the 
antenna completes radiating the transmitted signal , 

2. (Currently Amended) A communication system 
utilizing an ultra-wideband transmitter, said system 
comprising: 

a switched impulse generator including one of an 
impulse excit e d oscillato - r and a UWD impulse generator to 
generate a low-level ultra-wideband signal characterized by 
a series of UWB pulses, said switched impulse generator 
including one of an on-off switched oscillabor, an 
oscillator having a time-gated dc bias that alternately 

1 
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biases the oscillator on and off, a pulse shaping circuit 
that waveform adapts spectral characteristics of a low- 
level signal, and an impulse-grated mixer that mixes an 
oscillator output ; 

a filter responsive to said switched impulse 
generator to filter said UVJB pulses by substantially- 
pass inq a selected range of frequencies [from] between L- 
Band [to] and X-Band ; 

an antenna responsive to said filter to radiate a 
representation of said ultra - wideband signa l UWB pulses ; 
and 

a receiver for receiving said radiated ultro — 
wideband qignal that detects data from individual ones of 
radiated UWB pulses . 

3. (Currently Amended) A method [for] of detecting an 
object utilizing ultra-wideband transmitting techniques , 
said method comprising: 

generating a switched impuloor impu 1 s e - s wi t chi ng 
an oscillator to generate a low- level ultra-wideband 
signal; 

wave filtering said e w - i - tched impul - o - O r- low-level 
ultra-wideband signal; 

after said filtering step/ transmitting a signal 
representing said switched impulse, low-level ultra- 
wideband signal; and 

after said transmitting step/ receiving from said 
object a reflected pulse of said ultra-wideband signal 
thereby to detect said object. 

4. {Currently Amended) A waveform adaptive ultra- 
wideband transmitter comprising: 

2 
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a signal generator to generate a series of discrete 
low-level ultra-wideband signals comprised of short bursts 
of RF energy having a selectable [carrier] frequency 
defined by [cycle periodicity] a sequence of cycles in 
respective ones of said short bursts ; 

a waveform adapter responsive to said low-level 
ultra-wideband signals and including at least one of a 
bandpass filter, a mixer/ a pulse shaper, and an attenuator 
that controls one of frequency/ pulse shape, bandwidth, 
phase, multi-level amplitude, and multi-level attenuation 
of said low-level ultra-wideband signals, said waveform 
adapter controlling said low-level ultra-wideband signals 
on a dynamic, real-time basis; and 

an antenna responsive to said waveform adapter to 
radiate ultra-wideband signals. 

5* (Canceled) 



as recited in claim 1, wherein said receiver comprises at 
least one tunnel diode responsive to an echo pulse. 

7. (Currently Amended) The range measuring device as 
recited in claim 1, further comprising an amplifier that 
amplifies said filtered low-level ultra-wideband signals. 

8* (Previously Presented) The range measuring device 
of claim 7, wherein said filter comprises one of a band- 
pass filter and a pulse shaper, 

9. (Currently Amended) The range measuring device of 
claim 8, claim 1 wherein said filter defines a bandwidth of 




v 



6. 



(Previously Presented) The range measuring device 



3 
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the signal radiated by the antenna to reduce out-of-band 
emissions radiated by said antenna . 

10. (Currently Amended) The range measuring device of 
claim 1, wherein the receiver includes: 

a variable attenuator coupled to a receiving 
antenna to adjust attenuation levels thereof based on a 
rate of error detection of said radiated ultra-wideband 
signal received at said receiver ; and 

a detector to detect an output of said variable 
attenuator* 

11. (Currently Amended) The range measuring device of 
claim 10, wherein said detector comprises a tunnel diode 
and said variable attenuator adjusts said attenuation by 
alternately applying noise and received information signals 
to said tunnel diode. 



12. (Currently Amended) The range measuring device of 
A claim 1U claira XX , rumher including a conLruller Lli«*L 

digitally controls the variable attenuator according to 
signals received during respective noise dwells and data 
dwells to enable the detector to discriminate between noise 
and range measuring signals. 

13. (Previously Presented) The range measuring device 
of claim 12, wherein said controller utilizes a bit error 
rate to discriminate between noise and range measuring 
signals - 

14* (Currently Amended) The communication system 
waveform adaptive ultra wideband transmitter as recited in 
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claim -a- claim 4 wherein said receiver comprises a tunnel - 
diode to detect oaid radiated ultra wideband signals - said 
discrete low-level ultra-wideband signals is comprised of 
short bursts of RF energy having a carrier frequency 
defined by cycle periodicity in respective ones of said 
short bursts . 

15. (Previously Presented) The communication system 
as recited in claim 2, further comprising an amplifier 
interposed between said filter and antenna to amplify said 
ultra-wideband signal. 

16. {Currently Amended) The communication system as 
recited in claim 15, wherein said filter comprises one of a 
band-pass filter and a pulse shapfir that substantially 
confines radi^Lcd ^ui^aiong of said antenna within a givgn 
passband . 

17. (Currently Amended) The communication system as 
recited in claim 2, wherein the receiver includes: 

a variable attenuator coupled to a receiving 
antenna to adjust attenuation levels thereof based on a 
r ai_e ur tiiiui UeLc^Liwu ^ £ -joia r^cla.&'fcg.d. ultra wxd.oba.nd 
signal received at said receiver ; and 

a detector to detect an output of said variable 
attenuator. 

18. (Currently Amended) The communication system as 
. recited in claim 17 / wherein said detector comprises a 

tunnel dinde and .said variable attenuator adjusts said 
attenuation by alternately applying noise and received 
information signals to said tunnel diode . 

5 
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19. (Currently Amended) The communication system as 
recited in claim !? • claim 18 , further including a 
controller that digitally controls the variable attenuator 
according to signals received during respective noise 
dwells and data dwells to enable the detector to 
discriminate between said noise and received information 
signals, 

20. (Previously Presented) The communication system 
as recited in claim 19, wherein said controller utilizes a 
bit error ratP to di srri mi natfi between noise and 
information signals. 

21. (Previously Presented) The method of claim 3, 
further comprising the step of providing a tunnel diode to 
receive the reflected pulse. 

22 • {Currently Amended) The method of claim 3, 
further comprising, prior - to oaid tranamitting ptop , after 
generating said low-level ultra-wideband signal, amplifying 
said switched impulae, low-level ultra-wideband signal ♦ 

23. (Currently Amended) The method of claim 22, 
wherein said filtering -ee aiprdae comprises one of bandpass 
filtering and pulse shaping of said switched impulse; low- 
level ultra-wideband signal in order to substantially 
confine radiated emissions of said antenna within a given 
passband. 
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24. (Previously Presented) The method of claim 23, 
further comprising the step of defining a bandwidth of the 
signal radiated upon the object. 

25. {Currently Amended) The method of claim 3, 
further comprising, in the receiving step: 

variably attenuating the echo reflected pulse to 
adjust an attenuation level thereof according detected 
error in the reflected pulse received at said receiver ; and 

detecting a signal produced by on echo the 
reflected pulse after said variably attenuating, 

26. (Currently Amended) The method of claim 25, 
further including providing a tunne] diode to detect the 
reflected pulse and adjusting said variably attenuating by 
alternately applying noise and received information signals 
to said tunnel diode , 

27. (Currently Amended) The method of claim 25 claim 
26 , further including digitally controlling said variably 
attenuating of the reflected pulse according to signal 
received during respective noise dwells and data dwells to 
enable discrimination between noise and signals 
representing the echo reflected pulse . 

20. (Previoualy Presented) The method of claim 27, 
including utilizing bit error rate to discriminate between 
noise and signals representing the reflected pulse. 



\ 
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29. (New) In a one-pulse, one-bit UWB transceiver 
system, a method of detecting transmitted information 
comprising: 

generating a series of low-level UWB pulses of 
short duration, 

modulating respective ones of said low-level UWB 
pulses according to respective bits of information, 

bandpass filtering the low-level UWB pulses to 
reject out-of-band emissions, 

radiating a filtered representation of said low- 
level UWB pulses, and 

detecting at a receiver respective bits of 
information associated with respective ones of said UWB 
pulses. 

30. (New) The method of claim 29, wherein said 
generating step includes generating a short burst of RF 
energy having a carrier frequency associated with said UWB 
pulses, 

31. (New) The method of claim 30, wherein said short 
burst comprises a few cycles of RF energy that define a 
center frequency. 

32. (New) The method of claim 31, wherein said 
bandpass filtering includes wave filtering said low-level 
UWB pulses. 

33* (New) The method of claim 31, wherein said UWB 
pulses have pulse-to-pulse coherency. 
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34. (New) The method of claim 31, wherein said 
generating step includes generating said UWB pulses 
utilizing a digital signal processor. 

35. (New) The method of claim 31, wherein said 
generating step comprises impulse-driving an oscillator to 
produce said UWB pulses - 

36. (New) The method of claim 31, wherein said 
generating step comprises impulse^driving a mixer which, in 
turn, gates an output of an oscillator to produce said UWB 
pulses* 

37. (New) The method of claim 35, further comprising 
the step of impulse-driving the mixer with a low voltage 
having a short rise time thereby to enable switching at 
hundreds of megabits per second* 

38. (New) The method of claim 31, wherein said 
generating step comprises time-gating a dc bias of an 
oscillator to produce said UWB pulses. 

39. (New) The method of claim 31 , wherein said 
modulating step comprises amplitude modulating said UWB 
pulses by on-off switching of the generating step. 

40. (New) The method of claim 31, wherein said 
modulating step comprises multi-level amplitude modulating 
said UWB pulses produced by the generating step* 

41. (New) The method of claim 31/ wherein said 
modulating step comprises phase-shifting said UWB pulses. 

9 
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42. (New) The method of claim 35, wherein said 
oscillator comprises a voltage-controlled oscillator and 
said method further comprises frequency-shifting the 
voltage-controlled oscillator. 

43. (New) The method of claim 42, further comprising 
the step of frequency- hopping the oscillator according to a 
frequency hopping pattern* 

44* (New) The method of claim 31, wherein said 
detecting step including utilizing a tunnel diode to detect 
respective bits of information. 

45. (New) The method of claim 44, further comprising 
utilizing a bit error rate to distinguish between error and 
information signals. 

46. (New) The method of claim 31 further comprising, 
prior to said radiating step, amplifying the low-level UWB 
pulses* 

47. (New) The method of claim 46, further comprising 
gating said amplifying in accordance with occurrence of 
said low-level UWB pulses in said generating step* 

48. (New) The method of claim 31 , wherein said short 
duration ranges between a sub-nanoseconds to a few 
nanoseconds . 
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49. (New) The method of claim 31 , further including 
amplifying said low-level UWB pulse prior to said radiating 
step, 

50. (New) A method of communicating data by 
transmitting and detecting an ultra wideband pulse, said 
method comprising: 

generating a low-level UWB pulse utilizing an 
energy burst having a few cycles of RF energy to establish 
a predetermined bandwidth/ 

filtering the energy burst to reject out-of-band 

emissions, 

radiating a filtered representation of said 
energy burst, 

after said radiating step, detecting a bit of 
data associated with a filtered representation of said 
energy burst . 

51. (New) The method of claim 50, wherein said 
generating step includes utilizing a digital signal 
processor to produce said low-level UWB pulse . 

52. (New) The method of claim 50, wherein said 
generating step includes gating an oscillator to produce 
said energy burst - 

5? . (Npw) Thp TTipt-hod of rlflim 50, wherein said 
generating step includes waveform adapting an output of an 
oscillator to produce said UWB pulse. 
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54- (New)' The method of claim 50, wherein said 
generating step includes time-gating a dc bias of an 
oscillator to produce said energy burst. 

55. (New) The method of claim 50, wherein said 
generating step includes impulse-driving a filter to 
produce said energy burst* 

56- (New) A method of transmitting an ultra wideband 
pulse/ said method comprising: 

generating a low-level UWB pulse that includes an 
energy burst having a few cycles of RF energy, 

wave filtering the energy burst to reject out-of- 
band emissions, and 

radiating a filtered representation of said 
energy burst. 

57. (New) The method of claim 56, further comprising 
amplifying said energy burst prior to said radiating. 



L 
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Substitute Paragraph 

(Page 10, Lines 14-19) 



The present invention provides a breakthrough in 
UWB communications in that it generates a waveform adaptive 
or carrier controlled UWB signal having a predetermined or 
en— adjustable center frequency eftd an adjustable and/or 
bandwidth- 3 - h e se adjustments Adjustment in center 
frequency or bandwidth/ if implemented/ can be performed on 
a pulse-by-pulse basis, allowing for UWB frequency hopping 
and adaptive bandwidth control. 
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